T = 100(2) K.
CCDC no.: 1902630
The crystal structure is shown in the figure. Tables 1 and 2 contain details on crystal structure and measurement conditions and a list of the atoms including atomic coordinates and displacement parameters. 
Source of material
The title salt dihydrate was prepared through solvent drop assisted grinding of 2-mercaptobenzoic acid (2-MBA; Merck) and an authenticated sample of N1,N4-bis((pyridine-2-yl)methylene)-cyclohexane-1,4-diamine (2-PMCD) [5] 
Experimental details
The C-bound H atoms were geometrically placed (C-H = 0.95−1.00 Å) and refined as riding with U iso (H) = 1.2Ueq(C). The O-and N-bound H-atoms were located in difference Fourier maps but were refined with distance restraints of O-H = 0.84+−0.01 Å and N-H = 0.88+−0.01 Å, and with U iso (H) set to 1.5U equiv (O, N). The absolute structure was determined based on differences in Friedel pairs included in the data set.
Discussion
Recently, a product from the co-crystallization experiment between 3-mercaptobenzoic acid and N,N′-bis((pyridine-2-yl)methylene)-cyclohexane-1,4-diamine [5] was described which led to the crystallographic characterization of an unexpected salt formulated as [cyclohexane-1,4-diammonium][pyridine-2-carboxylate] 2 [6] , whereby the original Schiff base had been converted to a di-cation. Unexpected outcomes of co-crystallization experiments involving n-mercaptobenzoic acids, such as desulfurization [7] and oxidation [8] , are well documented. In the present study, the results of another co-crystallization experiment are described where X-ray crystallography shows the original 2-mercaptobenzoic acid has been oxidized and doubly deprotonated to 2-[(2-carboxylatophenyl)disulfanyl]benzoate [8] and the original (2-py)-CH= N-C 6 H 10 -N= CH-(2-py) Schiff base converted to the 2-(4-ammoniocyclohexyl)-3-(pyridin-2-yl)imidazo[1,5-a]pyridin-2-ium di-cation. A closely related precedent for the latter species has been reported in a study in which (1R,2R)-N,N′-bis(2-pyridylmethylene)cyclohexane-1,2-diamine was reacted with two equivalents of TeBr4 leading to the isolation of the isomeric 2-(2-ammoniocyclohexyl)-3-(pyridin-2-yl)imidazo[1,5-a]pyridin-2-ium di-cation with the charge-balance provided by [TeBr 6 ] 2− , crystallized as a di-acetonitrile solvate [9] . The constituents of the asymmetric unit are shown in the figure (70% probability displacement ellipsoids) . The nine non-hydrogen atoms comprising the imidazo-pyridin-2-ium fused ring system are planar, exhibiting a r.m.s. deviation = 0.0142 Å, with the maximum deviation from the least-squares plane being 0.0247(16) Å for the N1 atom. The dihedral angle between this plane and that through the appended 2-pyridyl ring is 55.29(9)°, indicating an inclined disposition. A similar relationship is found between the fused-ring system and the cyclohexyl ring whereby the dihedral angle is 65.07 (7) 
